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Inequality during 20th century

(a) Top-1% Income Share
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(b) Top-1% Wealth Share
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“To a large extent, it was the chaos of war, with its attendant economic and
political shocks, that reduced inequality in the twentieth century.” Piketty (2014)
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The question: Does war reduce inequality and, if so, how?

Economic historians collected great deal of data/performed case studies
• Scheidel (2018) seminal account of war as the great leveler

(one of four horsemen of leveling)

• However, recent work also stresses other explanations
(Easterly 2019, Waldenström 2024)

We offer macroeconomic perspective
• General pattern of how war changes wealth and income inequality over time

• Structural account: Heterogeneous Agent New Keynesian (HANK) model
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The paper

New historical data set
• Granular historical data on income, wealth, and the drivers of their

distribution, such as taxation and wartime destruction

• Focus on advanced economies war sites (Federle et al 2024)

Results
• Income inequality declines strongly, capital-income share, too;

wealth inequality much less

• Decline in capital share explains, all else equal, at most 50% of decline in
income inequality

• HANK can fully rationalize decline of top income & capital share
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Related literature
Inequality trends (Piketty and Saez, 2014; Roine and Waldenström, 2015)

• U.S.:Goldin and Margo (1992); Saez and Zucman (2016), Germany: Bartels
(2019), U.K.: Alvaredo et al. (2018) , France: Garbinti et al. (2021), Japan:
Moriguchi and Saez (2008), Norway: Aaberge and Atkinson (2010),
Netherlands: Toussaint et al. (2022), countless others

War and inequality
• Heldring et al. (2022): no reduction in wealth inequality due to U.K. bombing

• Albers et al. (2022); Piketty (2003): Case studies for Germany and France

Macroeconomic consequences of wars and disasters
• Braun and McGrattan (1993); Barro (2006); Ursùa and Barro (2010); Gabaix

(2012); Gourio (2012); Nakamura et al. (2013); Farhi and Gabaix (2016); Auray
and Eyquem (2019); Horn et al. (2020)
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Data and sample: 1870–2020

War-site economies (baseline)

Country Year Destruction Country Year Destruction

Finland 1939 7.36% Japan 1944 25.61%
France 1914 11.00% Netherlands 1940 7.00%
France 1940 23.00% Norway 1940 8.05%
Germany 1914 5.00% U.K. 1940 5.00%
Germany 1939 17.06%

• Focus of historical literature, comparable wars, consistent data availability

• Check robustness with larger sample and non-sites in extension

• Destruction in percent of pre-war capital stock
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Data – Destruction, Taxation, Inflation

Destruction

• Own estimates of destruction, incl
distributional incidence (new!)

• Capital Stock, adjusted for
destruction

• Capital and labor shares
(Bengtsson and Waldenström,
2018)

Taxation

• Measure of tax progressivity using
top marginal tax rate (new!)

• Historical Data on Government
Spending, including but not
limited to military expenditure
(new!)

Inflation

• Inflation and Asset Returns
(Macrohistory Database (Jordà
et al., 2017))

• Calibrate model to historical data
on public and private debt as well
as portfolio composition (liquid
vs illiquid)

Income & Wealth Inequality

• Top Income and Wealth Shares from World
Inequality Database (interpolate in wars)

• Supplement with country-specific studies
• Profits (new!)
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Empirical Framework

Treat wars as shocks in local projection
• War: Combination of underlying structural shocks

• Casus belli classification supports exogeneity to pre-war economic conditions

log(yi,t+h)− log(yi,t−1) = αi + βhWar Starti,t + γhXi,t + εi,t+h h = 0 . . . 15,

• Left hand side is cumulative change in outcome up to t+ h

• Control for 4 lags of dependent variable

• Robustness: Larger sample, ’quantitative’ war shock, adjust interpolation,
drop wars successively
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Inequality at the Top: Income vs Wealth
Response in percent of pre-war share

(a) Top 1 Income Share
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(b) Top 1 Wealth Share
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Robustness : Full Sample Quantitative Measure Different Interpolation Drop Wars

Top decile shows smaller reaction Top 10

8 / 24



Channels: Inflation Surges and Taxation becomes Progressive

(a) Top Marginal Tax Rate
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Channels: Capital Suffers during Wars

(a) Capital Stock
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Does drop in capital share explain decline in inequality?
Basic accounting framework (Meade 1964)

Share of top-1 percentile for arbitrary distribution of wealth K and income Y:
shK,p =

Kp
K shY,p =

Yp
Y =

shL,p·wL+shK,p·r·K
wL+rK

Rewrite in terms of capital-labor share and assume, all else equal, decline by D%

shK,p(D) =
(1− D)rKp/wL
(1− D)rK/wL =

Kp
K︸ ︷︷ ︸

Constant!

shY,p(D) =
shL,p + shK,p · (1− D)rK/wL

1+ (1− D)rK/wL︸ ︷︷ ︸
Falling in D if shK,p > shL,p

• Observed D is sufficient statistic for movements in top income shares

• Income share falls where capital income makes up for large fraction, namely
at the top
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An illustration based on French data
Portfolio composition
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• Wealth portfolio of top-1 not different from aggregate

• Capital income accounts for disprotionally large share of top-1 income
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Impact of declining rK/wL on Top Percentile Share
Calibrate based on pre-war data & actual decline of rK/wL

Data

Decline in Inequality
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Explained
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• Explains up to 50% of actual decline

• Similar picture when adding capital losses higher for top 1 See
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HANK model: Structural interpretation of evidence

HA essential
• Agents heterogenous in wealth and income

NK features essential
• Monopolistic competition: pure rents (“profits”) also generate capital income

• Sticky prices: time variation in markups µt

Endogenous decline of capital-labor share
• Destruction of capital through “depreciation” shock

• Production Cobb-Douglas Yt = Kα
t L

1−α
t

• Capital income incl profits relative to labor income fluctuates: α+(µt−1)
1−α
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HANK model based on Bayer Born Luetticke (2024): Overview
Households Firms Government

Obtain income Trade Assets Production Policy

Wages
• idiosyn. risk
• taxes and

transfers
• sticky wages

Interest on bonds
• set by

monetary
authority

Illiquid capital
• earns net MPK

All non-wage rents
• go to rich

entrepreneurs

Bonds
• traded every

period
• = government

issued
+ household
borrowing

Illiquid capital
• trading friction:

access position
with some
probability

Intermediate goods prod.
• rent capital and

labor
• competitive national

markets

Resellers
• differentiate goods
• set prices (sticky)

Bundlers
• CES production

function

Capital goods producers
• turn final into capital

good

Monetary authority
• Taylor rule
• reacts to inflation

and output
deviations

Fiscal authority
• raises taxes
• cyclical spending
• issues debt
• a rule to stabilize

debt in the long
run
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The evidence seen through the lens of the model

Bring model to data
• Fix parameters that determine steady state based on historical data

Calibrated Parameters

• War as 3 shocks: depreciation, tax progressivity, inflation/monetary policy

• Estimate shock parameters via impulse response matching (Christiano et al
2010) Estimated Parameters

Tracks empirical impulse responses functions for reasonable parameter values
• In particular: decline of top income share and capital-labor share

• Quantify role of specific shocks/channels
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Decline in Inequality

(a) Top 1 Income (b) Top 1 Wealth
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Taxation and Inflation

(a) Top Marginal Tax Rate (b) Prices
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Capital Destruction

(a) Capital Stock (b) Capital to Labor Share
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Structural Decomposition: Contribution of shocks

(a) Top 1 Income (b) Top 1 Wealth
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Structural Decomposition: Introducing the profit channel

(a) Total Income (b) Income Sources
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Mechanism

Decline in capital-labor share caused by drop in profit
• Top-1 income share falls because profits/pure rents go largely to top incomes

Why profits fall: decling markups
• Prices increase less than costs/wages, Consistent with evidence See

• Example Japan: Price controls to make ’producers bear sacrifices to cover the
rise in production costs’ (Okazaki 1992)
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External validation: profits fall strongly during/after war
New data collected from various sources—Index for profits (1938=100)

WW2 1935 1938 1941 1944 1949 1952

Finland 67.4 100.0 94.5 64.3 56.1 51.9
France 75.6 100.0 61.1 –8.3 115.5 124.6
Germany 61.2 100.0 81.3 2.1 15.8
Japan 59.3 100.0 149.3 186.0 33.9 94.2
Netherlands 100.0 138.0 16.0
UK 68.7 100.0 95.4 71.6 96.3 110.6

WW1 1911 1913 1915 1917 1919 1919

France 71.1 100.0 21.7 59.6 58.2 65.2
Germany 100.0 76.0 41.0

Also holds relative to GDP (decline in profits larger than decline in output) See
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Conclusion

• War drastically reduces income inequality, but has smaller effects on wealth
inequality

• Destruction key/capital-labor share falls

• HANK model endogenizes declining capital share via profit response, thus
accounting for decline in income inequality

• Todos:
• Incorporate government consumption and debt
• Understand large decline in inequality in the U.S.
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Wars in Non-Sites
• What about belligerents involved in wars but not as war sites?

• Can define belligerent countries using correlates of war
▶ Note: In list below, not all countries have Inequality data (WW1 in AUS, CAN, NZ)

• Study wars with > 10K casualties – otherwise find nothing (U.S. is always at war)
• Indeed, some leveling effects also in non-sites, but smaller than in war sites

• Violent leveling vs peaceful leveling
▶ Effects appear to be driven by the U.S. in WW2

Country Year Deaths (% Pop) Country Year Deaths (% Pop)

Australia 1914 1.25% New Zealand 1939 0.75%
Australia 1940 0.48% U.K. 1914 1.97%
Canada 1914 0.83% U.S. 1917 0.11%
Canada 1939 0.36% U.S. 1941 0.30%
Japan 1904 0.17% U.S. 1950 0.04%
New Zealand 1914 1.46% U.S. 1965 0.03%
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Income and Wealth Shares - Top 1%

-40

-20

0

20

Pe
rc

en
t R

es
po

ns
e

0 2 4 6 8 10 12 14

Non Sites

(a) Top 1 Income Share

-20

-10

0

10

Pe
rc

en
t R

es
po

ns
e

0 2 4 6 8 10 12 14

Non Sites

(b) Top 1 Wealth Share

Figure: Top 1% Income and Wealth Shares in Non-War Sites
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Income and Wealth Shares - Top 10%
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Figure: Top 10% Income and Wealth Shares in Non-War Sites
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Capital Stock and Capital/Labor Share
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(a) Capital Stock
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Figure: Capital Stock and Capital/Labor Share in Non-War Sites
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Inflation and Top Marginal Tax Rate
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Figure: Inflation and Tax Rate in Non-War Sites
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All Wars
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Dropping each war
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Alternative Interpolation
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Notes: Alternative Interpolation in which we assume that for missing data, the entire decline in
inequality happens during the war (and top shares are flat before) Go Back
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Inequality at the Top Decile: Income vs Wealth

-15

-10

-5

0

5

Pe
rc

en
t R

es
po

ns
e

0 2 4 6 8 10 12 14

War Sites

(a) Top 10 Income Share

-15

-10

-5

0

5

Pe
rc

en
t R

es
po

ns
e

0 2 4 6 8 10 12 14

War Sites

(b) Top 10 Wealth Share

Go Back

10 / 36



Wages vs. Prices
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Figure: Wages and Prices in Response to War Shock
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Examples
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IRFs when excluding lags
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IRFs when excluding lags
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Estimated Parameters
Table: Prior and Posterior Distributions of Estimated Parameters (Part 1)

Parameter Prior Posterior

Distribution Mean Std. Dev. Mean Std. Dev. 5 % 95 %

Capital Destruction Shock

ρD∗ Beta 0.50 0.20 0.97 0.01 0.95 0.98
ρD2 Normal 0.00 0.50 -0.95 0.03 -0.99 -0.90
σD Inv.-Gamma 1.00 2.00 4.04 0.46 3.43 4.97

Tax Progressivity Shock

ρP∗ Beta 0.50 0.20 0.94 0.02 0.91 0.98
ρP2 Normal 0.00 0.50 -0.76 0.09 -0.92 -0.62
σP Inv.-Gamma 1.00 2.00 23.85 9.65 9.36 40.72

Real and Nominal Frictions

δs Gamma 5.00 2.00 0.37 0.11 0.20 0.57
ϕ Gamma 4.00 2.00 3.77 0.81 2.57 5.38
κ Gamma 0.10 0.02 0.19 0.03 0.12 0.24
κw Gamma 0.10 0.02 0.09 0.02 0.05 0.12

SHIFTπ Beta 0.00 0.50 0.45 0.16 0.18 0.71

Notes: To estimate the AR(2)-processes for shocks to capital depreciation and tax progressivity, we
estimate ρD∗/P∗ = ρD1/P1 + ρD2/P2 in addition to ρD2/P2. The standard deviation of both shocks is
expressed in percent.
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Estimated Parameters (Continued)

Table: Prior and Posterior Distributions of Estimated Parameters (Part 2)

Parameter Prior Posterior

Distribution Mean Std. Dev. Mean Std. Dev. 5 % 95 %

Monetary and Fiscal Policy Rules

ρR Beta 0.75 0.20 0.93 0.02 0.90 0.96
θπ Normal 1.70 0.30 1.53 0.10 1.31 1.68
θY Normal 0.13 0.05 0.16 0.04 0.09 0.24
ρG Beta 0.5 0.20 0.54 0.20 0.19 0.85
γYG Normal 0.00 1.00 0.04 0.33 -0.48 0.57
γBG Normal 0.00 1.00 0.09 0.04 0.04 0.16
ρτ Beta 0.5 0.20 0.56 0.18 0.21 0.82
γYτ Normal 0.00 1.00 -0.23 0.16 -0.48 0.08
γBτ Normal 0.00 1.00 0.61 0.28 0.22 1.15

Go Back
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Calibrated Parameters
Table: Calibration (Annual Frequency)

Parameter Value Description Target

Households: Income Process
ρh 0.90 Persistence labor income Storesletten et al. (2004)
σh 0.10 STD labor income Storesletten et al. (2004)
ι 25.00% Trans.prob. from E. to W. Guvenen et al. (2014)
ζ 0.11% Trans.prob. from W. to E. Top 1% wealth share, 27%
Households: Preferences
ξ 2.00 Relative risk aversion Standard value
γ 2.00 Inverse of Frisch elasticity Chetty et al. (2011)
β 0.96 Discount factor Capital to output, K/Y = 3.23
λ 8.00% Portfolio adj. prob. Public debt, B/Y = 0.56
R̄ 8.00% Borrowing penalty Private debt IOUs/Y = 0.21
Firms
α 0.66 Share of labor Standard value
δ0 7.50% Depreciation rate Standard value
η̄ 11 Elasticity of substitution Price markup 10%
ζ̄ 40 Elasticity of substitution Wage markup 2.5%
Government
τ 0.33 Tax rate level Gov.’t expend. share, G/Y = 22%
R̄b 1.00 Nominal rate Growth ≈ interest rate,
π̄ 1.00 Inflation Indexation

Go Back
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Wealth Inequality: Full Sample
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Notes: Shaded areas indicate 90% confidence intervals Go Back

19 / 36



Wealth Inequality: Different Interpolation
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Notes: Shaded areas indicate 90% confidence intervals Go Back
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Wealth Inequality: Quantitative Measure

(a) Top Decile Share (b) Top Percentile Share

Notes: Shaded areas indicate 90% confidence intervals Go Back
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Wealth Inequality: Drop Wars
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Income Inequality: Full Sample
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Notes: Shaded areas indicate 90% confidence intervals Go Back
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Income Inequality: Different Interpolation
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Income Inequality: Quantitative Measure

(a) Top 1 Income Share
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Notes: Shaded areas indicate 90% confidence intervals Go Back
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Income Inequality: Drop Wars
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Many countries find themselves with less-debt post war than
pre-war
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Log Real Gov Debt
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Government Debt: Germany

Figure: Lutz (1949)
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Government Debt: Germany

Figure: Piketty and Zucman (2014)
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Government Spending and Debt
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Labor force and population
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Results Including Differential Destruction

Data
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Figure: Including Differential Destruction

Notes: Here, assume that decline in capital for the top 1 exceeds the aggregate decline in capital
shares by 10%, following our empirical estimates. Go Back
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Inflation Surges and Taxation becomes Progressive
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Wages Rise More than Prices
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Figure: Response of Wages and Prices to the War Shock
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Profits relative to GDP

Table: Index of Profits (over GDP)

WW2 1935 1938 1941 1944 1949 1952

Finland 87.3 100.0 98.0 53.0 39.0 26.0
France 99.8 100.0 87.3 –16.4 88.5 80.9
Germany 82.8 100.0 58.1 3.2 16.1
Japan 73.7 100.0 119.0 131.7 55.1 96.0
Netherlands 100.0 202.6 44.9
UK 75.6 100.0 80.7 58.6 78.8 89.0

WW1 1911 1913 1915 1917 1919 1919

France 78.2 100.0 23.9 73.6 77.3 76.9
Germany 100.0 89.6 51.9
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